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1

FILTER CIRCUI'T, COMMUNICATION
CIRCUIT EQUIPPED WITH FILTER
CIRCUIT, AND NUMERICAL CONTROL
EQUIPPED WITH FILTER CIRCUIT

This application 1s based on and claims the benefit of

priority from Japanese Patent Application No. 2016-146167,
filed on 26 Jul. 2016, the content of which 1s imncorporated

herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a filter circuit mounted on
a recerver circuit for performing serial communication, a
communication circuit equipped with this filter circuit, and
a numerical control equipped with this filter circuit.

Related Art

Conventionally, upon transmitting discontinuous data to a
receiver circuit from a transmitter circuit via serial commu-
nication, technology 1s known for improving the transmis-
sion efliciency.

For example, Patent Document 1 discloses a data transier
system using a partial-write enable function 1n order to
improve transier efliciency.

Patent Document 1: Japanese Unexamined Patent Appli-
cation, Publication No. H11-102341

SUMMARY OF THE INVENTION

The data transier system described 1n Patent Document 1
retains partial-write enable mnformation within the transmit-
ter circuit, attaches to transmission data within the transmit-
ter circuit and transters to the receiver circuit, and based on
the partial-write enable information attached to the data
within the receiver circuit, performs allowance or inhibition
of writing for part or all of the data.

Although 1t 1s thereby possible to curb the transier fre-
quency, since 1t 1s necessary to keep the partial-write enable
information relative to all data within a packet of transmis-
sion data, 1t have not been possible to realize on an all-
purpose serial communication protocol such as PCI Express
(PCle).

Theretfore, the present invention has an object of provid-
ing a filter circuit that improves the transier efliciency of
partial write performed 1 a communication circuit made
using an all-purpose serial communication protocol, a com-
munication circuit equipped with this filter circuit, and a
numerical control equipped with this filter circuit.

In a partial-write enable filter circuit (e.g., the partial-
write enable filter circuit 32 described later) according to the
present invention that permits or inhibits writing for a part
or all of mput data in a receiver circuit (e.g., the receiver
circuit 3 described later) performing serial communication
with a transmitter circuit (e.g., the transmitter circuit 2
described later), the filter circuit includes: a data input unit
(¢.g., the data mput unit 321 described later) that accepts the
input data; a determination unit (e.g., the determination unit
322 described later) that determines whether partial write of
the mput data mputted at the data mput unit 1s valid; an
enable mformation acquisition unit (e.g., the enable infor-
mation acquisition unit 323 described later) that acquires
partial-write enable information indicating a valid portion of
the 1input data inputted at the data iput unit; a storage unit
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(c.g., the storage unit 324 described later) that stores the
partial-write enable information acquired by the enable
information acquisition unit; a computation unit (e.g., the
computation unit 325 described later) that computes valid
data 1n the mput data, based on the partial-write enable
information stored in the storage unit and corresponding to
the input data, and the input data inputted at the data input
unit, 1n a case of the determination unit determining that
partial write of the mput data 1s valid; and a data output unit
(e.g., the data output unit 326 described later) that outputs
the valid data computed by the computation unit.

The storage unit may store a plurality of sets of the partial
write enable information; the partial-write enable filter cir-
cuit further include a selection unit (e.g., the selection unit
327 described later) that selects one set of the partial-write
cnable 1information from the plurality of sets of the partial-
write enable information stored in the storage unit, based on
the mput data mputted at the data mput unit; and the
computation unit may compute the valid data based on the
input data inputted at the data mput unit and the set of the
partial-write enable information selected by the selection
unit.

The selection unit may select one set of the partial-write
enable information from the plurality of sets of the partial-
write enable data stored in the storage unit, based on an input
address indicating an address at which data 1s written 1n the
input data.

A communication circuit (e.g., the communication circuit
described later) according to the present invention includes:
a transmitter circuit that transmits, to a recetver circuit, input
data including transfer destination address information
which differs for every set of input data; and the receiver
circuit including the filter circuit, and an address translation
umt (e.g., the address translation circuit 34 described later)
that converts an address for writing the valid data 1mn a
storage region (e.g., the storage region 33 described later of
the receiver circuit, in which the selection unit of the filter
circuit selects one set of the partial-write enable information
from among a plurality of sets of the partial-write enable
information stored in the storage umt, based on the transfer
destination address information of the input data inputted at
the data input unit, and 1n which the address translation unit
converts the address of the valid data and stores the valid
data at the same address 1n the storage region of the receiver
circuit.

A numerical control (e.g., the numerical control 10
described later) according to the present invention includes
the communication circuit.

According to the present invention, 1t 1s possible to
provide a filter circuit, a communication circuit equipped
with the filter circuit, and a numerical control equipped with
the filter circuit, which improve the transier efliciency of
partial write performed in a communication circuit made
using an all-purpose serial communication protocol.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing general serial com-
munication;

FIG. 2 1s a block diagram showing an example of trans-
ferring discontinuous data via serial communication in the
case of not having a partial-write enable function;

FIG. 3 1s a block diagram showing an example of trans-
ferring discontinuous data via serial commumnication in the
case of having a partial-write enable function;
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FIG. 4 1s a block diagram showing serial communication
between a transmaitter circuit and receiver circuit 1n a com-

munication circuit according to a first embodiment;

FIG. SA 1s a block diagram showing a specific configu-
ration of a partial-write enable filter circuit shown 1n FIG. 4;

FIG. 5B 1s a block diagram showing another configuration
ol a partial-write enable filter circuit shown 1 FIG. SA;

FIG. 6 1s a flowchart 1llustrating the flow of data transier
processing in the communication circuit according to the
first embodiment;

FIG. 7 1s an example showing specific values for the
transmitter circuit and receiver circuit shown in FIG. 4;

FIG. 8 1s a block diagram showing a partial-write enable
filter circuit according to a second embodiment;

FIG. 9 1s a flowchart illustrating the flow of data transier
processing in the communication circuit according to the
second embodiment;

FIG. 10 1s a block diagram showing an example of a
communication circuit 1 made using the partial-write enable
filter circuit shown 1n FIG. 8:

FI1G. 11 1s a flowchart illustrating the tlow of data transier
processing in a communication circuit 1 according to a third
embodiment;

FIG. 12 15 a block diagram showing a modified example
of the communication circuit 1 shown 1n FIG. 10; and

FIG. 13 1s a block diagram showing a modified example
of the communication circuit 1 shown 1n FIG. 10.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Hereinafter, examples of embodiments of the present
invention will be explained. FIGS. 1 to 3 are block diagrams
showing serial communication between a transmitter circuit
and receiver circuit.

FIG. 1 1s a block diagram showing general serial com-
munication. In the example shown 1n FIG. 1, burst transier
via serial communication 1s shown. On the side of the
transter circuit 100 in FIG. 1, the data to be transferred to the
receiver circuit 20 1s shown by the meshed pattern, and
invalid data 1s shown by the slanted-line pattern.

The data 1n the transmitter circuit 100 1s transmitted to a
serializer 110 through a parallel bus, and 1s converted to a
serial signal by the senalizer 110. Then, the converted data
arrives at a deserializer 210 within the receiver circuit 200
via the serial bus, 1s converted to a parallel signal by the
desenalizer 210, and transmitted to a storage region in the
receiver circuit 200.

In such serial communication, since invalid data 1s trans-
terred along with valid data, 1t overwrites also 1 a case of
valid data existing at the transfer destination address in the
storage region within the receiver circuit 200.

FIG. 2 15 a block diagram showing an example of trans-
ferring discontinuous data via serial communication 1n the
case of not having a partial-write enable function. On the
side of the transmitter circuit 300 in FIG. 2, the data to be
transierred to the receiver circuit 400 1s shown by a meshed
pattern, and the invalid data 1s shown by the slanted line
pattern. In addition, the data not to be transferred to the
receiver circuit 400 1s shown by a whitewashed pattern.

In the example shown in FIG. 2, since the data to be
transierred exists discontinuously, partial write 1s performed
by performing transier every continuous portion, and per-
forming transier an equal number of times as the number of
continuous portions. However, with such partial write, the
data transfer number of times 1increases compared to the case
of FIG. 1. In serial transfer, the transfer delay may increase
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by the transfer number of times increasing, even 1 the data
volume decreases. For example, in PCI express (PCle)
communication, 16 to 24 bytes of information are attached
per transfer. In addition, 1n cases of systems such that record
transier results for every transier also, there 1s a possibility
of the transfer number of times to become dominant relative
to delay.

FIG. 3 1s a block diagram showing an example of trans-
ferring discontinuous data via serial communication 1n a
case ol having a partial-write enable function. On the side of
the transmitter circuit 500 in FIG. 3, the data to be trans-
ferred to the recerver circuit 600 1s shown by a meshed
pattern, and invalid data 1s shown by a slanted line pattern.
In addition, the data not transferred to the receiver circuit
600 1s shown by a whitewashed pattern. Furthermore, on the
side of the transmitter circuit 500, the partial-write enable
information 1s shown by a different meshed pattern.

In the example of FIG. 3, the partial-write enable infor-
mation 1s saved within the transmitter circuit 500, 1s attached
to the transmission data within the transmitter circuit 500,
and 1s transferred to the receiver circuit 600. Then, the
receiver circuit 600 performs permission or inhibition of
writing for a part or all of the data, based on the partial-write
enable information attached to the data within the receiver
circuit 600.

In the example shown 1n FIG. 3, it 1s thereby possible to
curb the data transfer number of times. However, since it 1s
necessary to keep the partial-write enable mnformation rela-
tive to all data 1n the packets of transmission data, 1t has not
been possible to realize on an all-purpose serial communi-
cation protocol such as PCle.

First Embodiment

FIG. 4 1s a block diagram showing serial communication
between a transmitter circuit 2 and receiver circuit 3 1n a
communication circuit 1 according to the first embodiment.
The communication circuit 1 according to the present
embodiment, for example, 1s provided in a numerical control
(Computer Numerical Control: CNC) 10, and transmits/
receives data via serial communication.

As shown 1n FIG. 4, the communication circuit 1 includes
the transmitter circuit 2 and receiver circuit 3. The trans-

mitter circuit 2 and receiver circuit 3 are connected by a
serial bus 4, and are capable of performing serial commu-
nication. The transmitter circuit 2 includes a serializer 21,
and transmits data to the recerver circuit 3 through the
serializer 21.

As shown 1n FIG. 4, the data to be transmitted to the
receiver circuit 3 from the transmitter circuit 2 1s shown by
a meshed pattern, and invalid data 1s shown by a slanted line
pattern. In addition, the data saved 1n advanced in a storage
region 33 of the receiver circuit 3 1s shown by a white-
washed pattern.

The serializer 21 serializes (converts to a serial signal) the
data transmitted through a parallel bus (not illustrated)
within the receiver circuit 3 (parallel data). The senalizer 21,
for example, uses a circuit conforming to general-purpose
standards.

The recerver circuit 3 includes a desernializer 31, partial-
write enable filter circuit 32, and storage region 33. The
deserializer 31 deserializes the data transmitted from the
transmitter circuit 2 (serial data). The desenializer 31, for
example, uses a circuit conforming to general-purpose stan-

dards.
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The partial-write enable filter circuit 32 1s a circuit for
permitting or inhibiting writing for a part or all of the input
data inputted from the deserializer 31.

It should be noted that the partial-write enable filter circuit
32 may perform permission or inhibition in 1-byte units
called byte enable, or may perform permission or inhibition
in units other than 1-byte units or 1-word units, or the like,
in the case of permitting or inhibiting writing of a part of the
data.

The storage region 33 stores data processed by the partial-
write enable filter circuit 32.

FIG. SA 1s a block diagram showing a specific configu-
ration of the partial-write enable filter circuit 32 shown in
FIG. 4.

As shown 1n FIG. 5A, the partial-write enable filter circuit
32 includes a data mput unit 321, determination unit 322,
enable information acquisition unit 323, storage unit 324,
computation unit 325, and data output unit 326.

The data mput unit 321 accepts mput data deserialized by
the deserializer 31. In addition, the data mput umt 321
determines whether or not partial-write enable information
indicating a valid portion of mput data 1s being inputted. The
determination umt 322 determines whether or not the partial
write of the mput data mputted at the data input unit 321 1s
valid.

More specifically, the determination unit 322 determines
whether or not the partial write 1s valid 1n a specific address
range of input data, based on the transfer destination address
of mput data. In addition, the determination unit 322 may
determine based on a separate standard using a counter,
timer, setting register, etc., or may always determine partial
write as valid.

The enable mmformation acquisition unit 323 acquires
partial-write enable information indicating the valid portion
of input data mputted at the data mput unit 321. The
partial-write enable information, for example, 1s inputted
from outside by a user using an input device of the numerical
control 10 or the like.

The storage unit 324 stores partial-write enable informa-
tion acquired by the enable information acquisition unit 323.

The computation umt 325 computes valid data 1n the input
data, based on the partial-write enable information stored 1n
the storage umt 32 corresponding to the iput data, and input
data inputted at the data input unit 321, 1n the case of the
determination unit 322 determining that the partial write of
iput data 1s valid.

More specifically, the computation unit 325 computes
valid data 1n the mput data based on the partial-write enable
information and mnput data, and attaches the partial-write
enable information corresponding to the input data to the
input data, in the case of the determination unit 322 deter-
mimng that partial write 1s valid.

In addition, the computation umit may compute the valid
data in the input data based on the partial-write enable
information and mput data, and separately output the partial-
write enable information and the input data as the valid data,
without attaching the partial-write enable mformation cor-
responding to the input data to the input data.

In addition, 1n the case of the determination unit 322
determining that the partial write 1s invalid, the computation
unit 325 attaches partial-write enable information with all of
the 1put data set as valid to the mput data.

The data output unit 326 outputs valid data computed by
the computation umt 325.

FIG. 5B 1s a block diagram showing another configuration
of the partial-write enable filter circuit 32 shown 1n FIG. 5A.
In the example shown 1n FIG. 5B, contrary to the partial-
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write enable filter circuit 32 shown 1n FIG. SA, the compu-
tation unit 325 does not attach the partial-write enable
information stored 1n the storage unit 324 and corresponding
to 1input data to the input data inputted at the data input unit
321, and separately outputs the partial-write enable infor-
mation and mput data as valid data.

FIG. 6 1s a flowchart 1llustrating the flow of data transfer
processing in the communication circuit 1 according to the
first embodiment.

In Step S1, the data input unit 321 determines whether or
not the partial-write enable information indicating a valid
portion of input data 1s being nputted. In the case of the
partial-write enable information being inputted (YES), the
processing advances to Step S2. In the case of the partial-
write enable imformation not being inputted (NO), the pro-
cessing advances to Step S4. If having once stored the
enable mnformation in this way, the receiver circuit 3 will use
the enable information already stored unless there i1s a
change.

In Step S2, the enable information acquisition unit 323
acquires partial-write enable information indicating the
valid portion of input data inputted at the data input unit 321.
The partial-write enable information, for example, 1s mnput-
ted from outside by the user using an input device of the
numerical control 10 or the like.

In Step S3, the storage unit 324 stores the partial-write
enable 1nformation acquired by the enable information
acquisition unit 323.

In Step S4, the senalizer 21 of the transmitter circuit
serializes (converts into a serial signal) the data transmitted
through the parallel bus (not illustrated) of the transmuitter
circuit 2 (parallel data).

In Step S35, the transmitter circuit 2 transmits the data
serialized by the serializer 21 to the receiver circuit 3.

In Step S6, the deserializer 31 deserializes (converts to a
parallel signal) the data transmitted from the transmitter
circuit 2 (serial data). In Step S7, the data mput unit 321
accepts mput data deserialized by the deserializer 31.

In Step S8, the determination unit 322 determines whether
or not the partial write of input data inputted at the data input
umt 321 1s valid. In the case of being determined that the
partial write 1s valid (YES), the processing advances to Step
S9. In the case of being determined that the partial write 1s
invalid (NO), the processing advances to Step S10.

In Step S9, the computation unit 325 computes valid data
in the mput data, based on the partial-write enable informa-
tion stored in the storage unit 324 and corresponding to the
input data, and the input data inputted at the data input unit
321.

In Step S10, the computation unit 325 attaches partial-
write enable mformation with all of the data set as valid to
the input data. Subsequently, the processing advances to
Step S11.

In Step S11, the data output unit 326 outputs the valid data
computed by the computation unit 325, and ends the pro-
cessing.

FIG. 7 1s an example of a case of giving a specific value
to the transmitter circuit 2 and receiver circuit 3 shown in
FIG. 4. As shown 1n FIG. 7, for example, the setting for
permission or inhibition of writing 1s assumed possible for

4 bytes of data per 1 byte of partial-write enable filter circuit
32. Then, the transmitter circuit 2 transmits data
0x12345678 to the address 0x00, the storage region of the
receiver circuit 3 saves the data OxFFFFFFFFE at the address
0x00, and the partial-write enable filter circuit 32 1s assumed
to have Ob11010100 as the partial-write enable information.
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In this case, first, the parallel data 0x12345678 within the
transmitter circuit 2 1s serialized, and transmitted to the

receiver circuit 3 as serial data. Next, the data transmitted
from the receiver circuit 2 1s deserialized by the deserializer
31 of the recerver circuit 3, and converted into parallel data.

The partial-write enable filter circuit 32 attaches the
partial-write enable information Ob11010100 to the parallel
data. As a result thereot, the data Ox12F4F6FF 1s stored at
the address 0x00 within the storage region of the receiver
circuit 3.

According to the aforementioned first embodiment, the
partial-write enable filter circuit 32 provides a storage unit
324 which stores 1n advance the partial-write enable infor-
mation indicating the wvalid portion of data, and when
corresponding data 1s inputted, 1s configured to output the
valid data and the partial-write enable information. The
partial-write enable filter circuit 32 can thereby improve the
transier efliciency of partial write occurring 1n the commu-
nication circuit 1 made using an all-purpose serial commu-
nication protocol such as PCle.

For example, 1n the example shown 1n FIG. 7, assuming,
a case ol not performing partial write, 1t 1s necessary to
transier data by dividing ito four times, and in the case of
the delay per one transter 1s large and serial transfer with a
small difference 1n delay due to transfer length, the delay
becomes greater. In addition, in the case of performing
transier by adding byte enable information to the data within
the transmuitter circuit 2, 1t 1s necessary to include a means
for adding the byte enable information to the data within the
transmitter circuit 2, and 1t 1s not possible to perform partial
write by communication made using a general transmitter
circuit.

On the other hand, the commumnication circuit 1 according,
to the first embodiment can improve the transfer etliciency
of partial write by including the partial-write enable filter
circuit 32. In addition, in the communication circuit 1
according to the first embodiment, the partial-write enable
filter circuit 32 exists only 1n the receiver circuit 3, and the
transmitter circuit 2 can use a general circuit.

Second Embodiment

Next, a second embodiment according to the present
invention will be explained. It should be noted that, in the
explanation of the second embodiment, the same reference
symbols will be attached to constituent elements that are
identical to the first embodiment, and explanations thereof
will be omitted or simplified. The partial-write enable filter
circuit 32 of the second embodiment mainly differs from the
first embodiment 1n the point of including a selection unit
327, and other configurations have similar configurations as
the first embodiment shown 1n FIG. 5A.

FIG. 8 1s a block diagram showing a partial-write enable
filter circuit 32 according to the second embodiment. As
shown 1 FIG. 8, the partial-write enable filter circuit 32
includes a data mput umit 321, determination unit 322,
enable mformation acquisition unit 323, storage unit 324,
computation unit 325, data output umt 326, and selection
unit 327. It should be noted that the data mput unit 321,
determination unit 322, enable information acquisition unit
323 and data output unit 326 are functions similar to the first
embodiment, and thus explanations are omitted.

In the second embodiment, the storage unit 324 enables
rewriting ol partial-write enable information by way of an
external device, for example, and stores a plurality of
partial-write enable information. The selection unit 327
selects one set of partial-write enable information from the
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plurality of sets of partial-write enable information stored in
the storage unit 324, based on the mput data inputted at the

data mput unit 321.

More specifically, the selection unit 327 selects one set of
partial-write enable information from the plurality of sets of
partial-write enable information stored in the storage umit
324, based on the input address indicating the address at
which data 1s written 1n the input data.

The computation unit 325 computes valid data based on
the data mputted at the data input unit 321, and partial-write
cnable information selected by the selection unit 327.

It should be noted that, as the method of selecting the
partial-write enable information to be applied from the
plurality of sets of partial-write enable information by the
selection unit 327, a method other than the aforementioned
selecting based on mput address may be used.

For example, 1n the case of the input data being a protocol
of PCI express format, the selection unit 327 recognizes the
transmission source of mput data based on header informa-
tion included 1n the packet of this protocol. Then, the
selection unit 327 may select the partial-write enable infor-
mation based on the recognized transmission source of input
data.

In addition, 1n the case of a data transier sequence being
given a rule in advance, a counter may be provided within
the receiver circuit 3. This counter 1s incremented every time
receiving 1mput data. Then, the selection unit 327 may select
the partial-write enable information based on the output of
the counter.

FIG. 9 1s a flowchart 1llustrating the flow of data transfer
processing 1n the communication circuit 1 according to the
second embodiment. It should be noted that the processing
of Steps S11 to S18, 520 and S22 1s processing that 1s similar
to the processing of Steps S1 to S8, S10 and S11, respec-
tively, and thus explanations will be omitted. In Step S19,
the selection unit 327 selects one set of partial-write enable
information from the plurality of sets of partial-write enable
information stored 1n the storage unit 324, based on the input
address 1ndicating the address at which data was written 1n
the input data inputted at the data input unit 321. In Step S21,
the computation unit 325 computes valid data, based on the
data mputted at the data input unit 321, and the partial-write
enable information selected by the selection unit 327.

According to the aforementioned second embodiment, the
selection unit 327 selects one set of partial-write enable
information from the plurality of sets of partial-write enable
information. The partial-write enable filter circuit 32 can
thereby perform partial write using the appropriate partial-
write enable information to be applied.

In addition, the selection unit 327 selects one set of
partial-write enable information from the plurality of sets of
partial-write enable information, based on the mput address
indicating the address at which data was written 1n the 1input
data. The partial-write enable filter circuit 32 can thereby
select the appropriate partial-write enable information to be
applied.

Third Embodiment

Next, a third embodiment according to the present inven-
tion will be explained. FIG. 10 1s a block diagram showing
an example of a communication circuit 1 made using the
partial-write enable filter circuit 32 shown in FIG. 8.

The communication circuit 1 shown in FIG. 10 differs
from the communication circuit 1 shown in FIG. 4, 1n the
pomnt of including transmitter circuits 2A and 2B which
respectively have serializers 21 A and 21B; deserializers 31 A
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and 31B; as well as an address translation circuit 34. In
addition, the data to be transmitted from the transmitter
circuit 2 to the receiver circuit 3 1s indicated by the down-
ward-left slanted line pattern down to the left, and the
invalid data 1s indicated by the downward-right slanted line
pattern.

The transmitter circuits 2A and 2B respectively include
serializers 21 A and 21B. The transmitter circuits 2A and 2B
transmit mmput data, including transfer destination address
information which differs for every mput data, to the
receiver circuit 3.

The serializers 21 A and 21B each senalize different input
data transmitted to the receiver circuit 3. The deserializers
31A and 31B each desenalize the imnput data serialized by the
serializers 21A and 21B.

The selection unit 327 of the partial-write enable filter
circuit 32 selects one set of partial-write enable information
from the plurality of sets of partial-write enable information
stored 1n the storage unit 324, based on the transier desti-
nation address information of mput data inputted at the data
iput unit 321.

The address translation circuit 34 converts the address for
writing valid data outputted by the data output unit 326 of
the partial-write enable filter circuit 32 into the storage
region 33 of the receiver circuit 3.

More specifically, the address translation circuit 34 con-
verts the address of a plurality of different valid data, after
the partial-write enable information was added to the plu-
rality of different valid data by the partial-write enable filter
circuit 32. Then, the address translation circuit 34 stores the
plurality of valid data for which the address was converted
at the same address within the storage region 33 of the
receiver circuit 3.

FI1G. 11 1s a flowchart illustrating the flow of data transier
processing 1n the communication circuit 1 according to the
third embodiment.

In Step S31, the data input umt 321 determines whether
or not partial-write enable information indicating the valid
portion ol mput data 1s bemng mputted. In the case of
partial-write enable information being inputted (YES), the
processing advances to Step S32. In the case of partial-write
enable information not being mnputted (NO), the processing
advances to Step S34. If having once stored the enable
information 1n this way, the receiver circuit 3 will use the
cnable information already stored unless there 1s a change.

In Step S32, the enable information acquisition unit 323
acquires partial-write enable information indicating the
valid portion of input data inputted at the data input unit 321.
In Step S33, the storage unit 324 stores the partial-write
enable information acquired by the enable information
acquisition unit 323.

In Step S34, the serializer 21A of the transmitter circuit
2A senializes the data transmitted through the parallel bus
(not 1illustrated) within the transmitter circuit 2A. In addi-
tion, the serializer 21B of the transmitter circuit 2B serializes
the data transmitted through the parallel bus (not 1llustrated)
within the receiver circuit 3.

In Step S35, the transmitter 2A adds transfer destination
address information to the data serialized by the serializer
21A, and transmits to the receiver circuit 3. The transmitter
circuit 2B adds the transier destination address information
to the data serialized by the serializer 21B, and transmits to
the receiver circuit 3.

In Step S36, the deserializers 31A and 31B desenialize the
data transmitted from the transmitter circuits 2A and 2B. In
Step S37, the data mput unit 321 accepts mput data dese-

rialized by the deserializers 31A and 31B.
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In Step S38, the determination umit 322 determines
whether or not the partial write of mput data inputted at the
data input unit 321 1s valid. In the case of being determined
that the partial write 1s valid (YES), the processing advances
to Step S39. In the case of being determined that the partial
write 1s invalid (NO), the processing advances to Step S40.

In Step S39, the selection unit 327 selects one set of
partial-write enable information from the plurality of sets of
partial-write enable information stored in the storage umit
324, based on the transfer destination address information of
the mput data inputted at the data mput unit 321.

In Step S40, the computation unit 325 adds the partial-
write enable mformation with all of the data set as valid to
the input data. Subsequently, the processing advances to

Step S42.

In Step S41, the computation unit 325 computes valid data
in the mput data, based on the partial-write enable informa-
tion stored in the storage unit 324 and corresponding to the
input data, and input data inputted at the data mnput unit 321.
Then, the computation unit 325 adds the partial-write enable
information selected 1 Step S40 to a plurality of different
valid data.

In Step S42, the data output unit 326 outputs the valid data
computed by the computation unit 325. In Step S43, the
address translation circuit 34 converts the addresses of the
plurality of different valid data. Then, the address translation
circuit 34 stores the plurality of valid data for which the
addresses were converted at the same address within the
storage region 33 of the recerver circuit 3, and ends the
processing.

According to the third embodiment, the communication
circuit 1, after adding different partial-write enable 1nfor-
mation to data having diflerent address information, stores at
the same address within the storage region 33 by way of the
address translation circuit 34. The communication circuit 1
thereby enables collection of a plurality of sets of data into
one, 1.¢. packing of data. Then, by packing data, 1t becomes
possible to reduce the storage volume and bulk transier data,
in the case of further transferring received data to another
location.

It should be noted that, although packing of data trans-
mitted from the different transmitter circuits 2A and 2B 1s
performed 1 FIG. 10, the data may be transmitted to
different addresses from the same transmitter circuit, and
different partial-write enable mnformation may be added. It
thereby becomes possible to perform packing of data simi-
larly to the example of FIG. 10.

In addition, for partial-write enable mnformation inputted
to the enable information acquisition umt 323 of the partial-
write enable filter circuit 32, not only a method of deter-
mining based on mformation inputted from outside by the
user using an mput device or the like such as mentioned
above, but another method may be used.

The following such processing 1s performed, for example,
in the case of determining the partial-write enable 1nforma-
tion based on information inputted by the user. It should be
noted that a case of applying the communication circuit 1 to
the numerical control 10 controlling a machine tool 1s
explained 1n the following example.

In the numerical control 10 controlling a machine tool, it
1s assumed that the below prerequisites are satisfied.

(1) It 1s assumed that a plurality of transmitter circuits 2 are
digital signal processors (DSP), the receiver circuit 3 1s a
control LSI, and the communication protocol for serial
data communication 1s PCI express.
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(2) The machine tool controlled by the numerical control 10
has a plurality of axes as control targets, and all axes have
a different axis number.

(3) The transmitter circuit 2 and receiver circuit 3 include a
storage region having oflset corresponding to the axis
number.

(4) The data of a rotation amount of all axes from the
numerical control 10 1s received by all of the transmitter
circuits 2 (DSP).

(5) Each of the transmitter circuits 2 manages a part of the
axes without overlapped between transier circuits 2.

(6) Each of the transmitter circuits 2 performs computation
for only the data of an axis managed by the respective
transmitter circuit 2 itself, among the data recerved from
the numerical control 10.

(7) Each of the transmitter circuits 2 stores computation
results for the data of the axis 1n a storage region corre-
sponding to the axis number, and transmits the computa-
tion results to the receiver circuit 3.

(8) Information of which access 1s managed by the respec-
tive transmitter circuits 2 1s inputted as a parameter from
an input device of the numerical control 10 by the user,
during machining stop of the machine tool (usually, prior
to machiming start).

In the example satistying the above prerequisites, 1n the
data from a certain transmitter circuit 2 to the receiver circuit
3, 1t 1s suflicient so long as writing 1s valid only for a data
portion of an axis managed by the transmitter circuit 2,
based on the information mputted by the user.

In addition, 1in the case of the transmitter circuit 2 or
receiver circuit 3 being able to determine which axis 1s
managed by which transmitter circuit 2 (DSP) according to
detection, etc. of a connection of the numerical control 10 to
a connector, mstead of being mputted as a parameter by the
user using an nput device, etc., the transmitter circuit 2 may
perform writing 1n the storage unit 324 of the partial-write
enable filter circuit 32 within the receiver circuit 3 (control
LSI) during machining stop of the machine tool.

In addition, in the case of the transmitter circuit 2 or
receiver circuit 3 being able to determine with which trans-
mitter circuit 2 (DSP) managing which axis could perform
computation efliciently, the transmitter circuit 2 or receiver
circuit 3 can generate partial-write enable information, or
notily the axis managed by this transmitter circuit 2 (DSP)
to the transmitter circuit 2 (DSP), based on the results of this
determination.

FIG. 12 1s a block diagram showing a modified example
of the communication circuit 1 shown in FIG. 10. As shown
in FIG. 12, the communication circuit 1 differs from the
example shown in FIG. 10, i the point of determining
partial-write enable information by the transmitter circuit
2A, and outputting this partial-write enable information to
the receiver circuit 3. It should be noted that the partial-write
ecnable information, despite being transmitted on the same
communication line as the normal serial data as a type of
data, 1s shown separately for convenience of explanation 1n
FIG. 12.

As shown 1n FIG. 12, the transmuitter circuits 2C and 2D
transmit data to the receiver circuit 3C via the serializers 4C
and 4D, respectively. The recerver circuit 3C desenalizes the
data transmitted from the transmitter circuits 2C and 2D by
way ol the deserializer 31.

The partial-write enable filter circuit 32 permits or inhibits
writing for a part or all of the mput data deserialized by the
deserializer 31.

The address translation circuit 34 converts the addresses
of a plurality of different valid data. Then, the address
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translation circuit 34 stores the plurality of valid data for
which the address was converted at the same address within
the storage region 33 of the recerver circuit 3.

The communication circuit 1 shown i FIG. 12 may
determine the partial-write enable information on the side of
the transmitter circuit 2C, and output this partial-write
enable information to the receiver circuit 3C 1n this way.

FIG. 13 1s a block diagram showing a modified example
of the communication circuit 1 shown 1n FIG. 10. As shown
in FIG. 13, the transmitter circuits 2FE and 2F transmit data
to the receiver circuit 3D, via the serializers 4E and 4F,
respectively. The recerver circuit 3D deserializes the data
transmitted from the transmitter circuits 2E and 2F by way
of the deserializers 31D and 31E.

Then, the partial-write enable filter circuits 32D and 32E
permit or inhibit writing for a part or all of the input data
deserialized by the deserializers 31D and 31FE, respectively.

The address translation circuit 34 converts the addresses
of a plurality of different valid data. Then, the address
translation circuit 34 stores the plurality of valid data for
which the addresses were converted at the same address
within the storage region 33 of the recerver circuit 3.

The communication circuit 1 shown in FIG. 13 may select
the partial-write enable information by including the partial-
write enable filter circuits 32D and 32E 1n this way.

Although embodiments of the present invention have
been explained above, the present invention i1s not to be
limited to the aforementioned embodiments. In addition, the
cllects described 1n the present embodiments are merely
listing the most preferred eflects produced from the present
invention, and the effects according to the present invention
are not to be limited to those described in the present
embodiments.

EXPLANATION OF REFERENCE NUMERALS

1 communication circuit

2 transmitter circuit

3 receiver circuit

4 serial bus

10 numerical control

31 deserializer

32 partial-write enable filter circuit
33 storage region

34 address translation circuit

321 data input unit

322 determination unit

323 cnable mformation acquisition unit
324 storage unit

325 computation unit

326 data output unit

327 selection unit

What 1s claimed 1s:
1. A partial-write enable filter circuit that permits or
inhibits writing for a part or all of 1nput data in a receiver
circuit performing serial communication with a transmitter
circuit, comprising:
a data mput unit that accepts the mput data;
a determination unit that determines whether partial write
of the mput data inputted at the data input unit 1s valid;

an enable information acquisition unit that acquires par-
tial-write enable information indicating a valid portion
of the mput data inputted at the data input unait;

a storage unit that stores the partial-write enable infor-

mation acquired by the enable mnformation acquisition
unit;
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cnable data stored in the storage unit, based on an input
address 1indicating an address at which data 1s written 1n the

input data.

13

a computation unit that computes valid data 1n the input
data, based on the partial-write enable information
stored 1n the storage unit and corresponding to the input

data, and the input data inputted at the data input unat,

4. A communication circuit comprising:

n a case of the de‘terminatiop uni1i determining that 5 4 transmitter circuit that transmits, to a receiver circuit,
partial write of the input data is valid; and input data including transfer destination address infor-
a data output unit that outputs the valid data computed by mation which differs for every set of input data; and
, %’f Cg?lpm‘?tlm_l unit. 4 L the receiver circuit including the filter circuit according to
- A€ ter circunt ActOrding to claim o claim 2, and an address translation unit that converts an
Wherel.n the storage umt stores a plurality of sets of the 10 address for writing the valid data 1n a storage region of
partial write enable information, the receiver cireuit
wherein the partial-write enable filter circuit further com- . L L
prises a selection unit that selects one set of the wherein the selection unit of the filter circuit selects one
: : : - : set of the partial-write enable mnformation from amon
partial-write epable ‘mformatlgn from ! he plural{ty of a luralitypof sets of the partial-write enable infonnag-
sets of the partial-write enable information stored in the 15 P P

storage unit, based on the input data inputted at the data
input unit, and

wherein the computation unit computes the valid data
based on the mput data mputted at the data input umt

and the set of the partial-write enable nformation 20

selected by the selection unit.

tion stored in the storage unit, based on the transfer
destination address information of the mput data mput-
ted at the data input unit, and
wherein the address translation unit converts the address
of the valid data and stores the valid data at the same
address 1n the storage region of the receiver circuit.
5. A numerical control comprising the communication

3. The filter circuit according to claim 2, wherein the
selection unit selects one set of the partial-write enable
information from the plurality of sets of the partial-write I I

circuit according to claim 4.
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